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DETAILED ACTION 

This action, dated July 9, 2004, is in response to Applicant's amendment, filed June 4, 
2004. Claims 1-50 are pending. Claims 12-34 have been wididrawn from consideration. 
Previously withdravm claims 35-50 are no longer withdrawn. Claims 35-50 are reinstated because 
the amended optical system of claim 35 now requires the specifics of the amended optical 
information recording medium of claim 1 . 



aaim Rejections - 3S USC§ 103 

1. Claims 1-3, 7-8, and 10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yasuda et al (hereafter Yasuda) (US 6,221,455) in view of Hasman et al (hereafter Hasman) (US 
5,526,338). 

In regard to claim 1, Yasuda discloses an optical information recording medium (Fig, 5, 
element 10), with respect to which recording and reproduction are performed with laser beams 
from one side (Fig. 13), comprising at least two recording layers formed of a phase change material 
(Fig. 5, elements 11-12) on a substrate (Fig. 5, element 2), wherein the recording layers include a 
first recording layer (Fig. 5, element 12) and a second recording layer (Fig, 5, element 1 1) in order 
from the side on which the laser beams are incident (Fig. 13), the first recording layer is included 
in a first recording medium (Fig, 5, element 6) and the second recording layer is included in a 
second recording medium (Fig. 5, element 4), when a wavelength of a first laser beam with which 
recording and reproduction are performed with respect to the first recording medium is indicated 
as XI (nm), a wavelength of a second laser beam with which the second recording medium is 
recorded and reproduced as X2 (nm), a light absorptance of the first recording layer in a crystal 
state as Ac (%), a light absorptance of the first recording layer in an amorphous state as Aa (%), a 
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light transmittance of the first recording medium with the first recording layer being in the crystal 
state 35 Tc (%), a light transmittance of the first recording medium with the first recording layer 
being in the amorphous state as Ta (%), and the first recording layer ha5 a light absorption ratio 
Ac/Aa in a predetermined range with respect to the wavelength XI (Col. 22, lines 41, 46, and 57- 
61) and the first recording medium satisfies conditions of TchSO and Ta>:30 with respect to the 
wavelength X2 (Col. 21, lines 42 and 47), wherein a separation layer (Fig. 5, element 5) is provided 
between the first recording medium and the second recording medium, and the thickness of the 
separation layer is in the range between l\im and 50|nm (Col. 15, lines 58-59), The examiner 
notes that in the optical information recording medium of Yasuda, both XI and X2 are equal to 
780nm. Yasuda does not disclose that the relationship between the wavelength XI and the 
wavelength X2 is expressed by 10^ | XI- 7-2 1 ^120. 

Hasman discloses an optical information recording medium, which is recorded and 
reproduced by laser beams from one side, comprising at least two recording layers formed of a 
phase change material on a substrate (Col. 8, lines 60-64), wherein the recording layers include a 
first recording layer and a second recording layer from the side on which the laser beams are 
incident, the first recording layer is included in a first recording medium and the second recording 
layer is included in a second recording medium (Fig. 1, element 4), when a wavelength of a first 
laser beam with which recording and reproduction are performed with respect to the first 
recording medium is indicated as XI (nm) (Fig. 1, element X2), a wavelength of a second laser 
beam with which the second recording medium is recorded and reproduced as X2 (nm) (Fig. 1, 
element XI). Hasman fijrther discloses that that the relationship between the wavelength XI and 
the wavelength X2 is expressed by 10:< | XI- X2 1:<120 (Col, 4, lines 49-52). The examiner notes 
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that Hasman uses laser beams with different wavelengths to enable parallel readout from multiple 
discs of the optical information recording medium (Col. 2, lines 19-21). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made for the first and second laser beams of Yasuda to have the relationship 
expressed by 10:< | XI- V2 1 :<120 as suggested by Hasman, die motivation being to enable parallel 
readout from multiple discs of the optical information recording medium and gready reduce access 
time. 

In regard to claim 2, Yasuda in view of Hasman as applied to claim 1 meets the further 
limitations of claim 2. Yasuda discloses the first recording layer has a light absorption ratio Aq/Aa 
in a predetermined range with respect to the wavelength X\ (Col. 22, lines 41, 46, and 57-61) and 
the first recording medium satisfies conditions of Tc>:45 and Ta>:45 with respect to the wavelength 
%2 (Col. 21, lines 42 and 47), Hasman discloses a relationship between the wavelength X\ and the 
wavelength %2 is expressed by \0<\X\-%2\<5Q (Col 4, lines 49-52). 

In regard to claim 3, Yasuda discloses that the optical recording medium further comprises 
a protective layer (Fig. 5, element 7), wherein the second recording medium (Fig. 5, element 4), 
the first recording medium (Fig. 5, element 6), and the protective layer (Fig. 5, element 7) are 
formed on the substrate (Fig. 5, element 2) sequentially, the protective layer has a thickness dl 
(um) in a range of 30:<dl:<200 (Col. 6, lines 5-6), and recording and reproduction are performed 
with the first and second laser beams from a side of the protective layer (Fig. 13). 

In regard to claim 7, Yasuda discloses that a condition of the light absorption ratio Ac/Aa 
>:1.0 in the first recording layer is satisfied with respect to the wavelength XI (nm) of the first laser 
beam (Col. 22, lines 41,46). 
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In regard to claim 8, Yasuda discloses that the first recording layer contains Ge-Sb-Te (Col. 
9, line61-Col. 10, line 9). 

In regard to claim 10, Yasuda discloses that die first recording layer has a thickness d2 (nm) 
in a range of 3^d2^12 (Col. 14, lines 52-53). 

2. Claim 6 is rejected under 35 U.S.C, 103(a) as being unpatentable over Yasuda in view of 
Hasman as applied to claim 1 above, and in further view of Imaino et al (hereafter Imaino) OUS 
5,555,537). 

Yasuda in view of Hasman discloses an optical information recording medium according to 
claim 1. Hasman mentions use of a 427nm laser beam (Col. 4, lines 40-46) and teaches that any 
suitable assembly of light sources may be used (Col. 4, lines 49-50) with the optical information 
recording medium capable of parallel readout. Yasuda in view of Hasman does not disclose that 
the wavelength XI (nm) of the first laser beam is in a range of 390:<?il<520. 

Imaino suggests use of a laser beam with a wavelength XI in the range of 390:<Xl:<520 and 
teaches that recording density is increased by shortening the wavelength of a laser beam, which 
reduces the spot size of the laser beam (Col. 7, lines 46-50). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to shorten die wavelength XI of the first laser beam of Yasuda in view of 
Hasman to a range of 390:<X1:<520 as suggested by Imaino, die motivation being to reduce the 
spot size of the first laser beam and increase the recording density of the first recording medium. 

3. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Yasuda in view of 
Hasman as applied to claim 1 above, and ftirther in view of Akahira et al (hereafter Akihira) (US 
5,527,661). 
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Yasuda in view of Hasman discloses an optical information recording medium according to 
claim 1 . Yasuda in view of Hasman does not disclose that the first recording layer contains 
Ge-Sb-Te-Sn. 

Akahira discloses a phase change information layer made of Ge-Sb-Te-Sn and teaches that 
Ge-Sb-Te-Sn is a chalcogenide compound that will change in structural phase between an 
amorphous state and a crystalline state (Col. 8, lines 8-14). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use Ge-Sb-Te-Sn for the first recording layer of Yasuda in view of Hasman 
as suggested by Akahira, the motivation being to use a material that changes structural phase 
between an amorphous state and a crystalline state to record information. 
4. Claims 1 and 4 are rejected under 35 U.S.C. 103(a) as being unpatentable over Aratani 
(US 6,030,678) in view of Yasuda and in further view of Kikitsu et al (hereafter Kikitsu) (US 
6,240,060). 

In regard to claim 1, Aratani discloses an optical information recording medium, with 
respect to which recording and reproduction are performed with laser beams from one side (Fig. 
1), comprising at least two recording layers formed of a phase change material on a substrate (Fig. 
1, element Is), wherein the recording layers include a first recording layer (Fig. 1, element 2s) and 
a second recording layer (Fig. 1, element 2f) in the order from the side on which the laser beams 
are incident, die first recording layer is included in a first recording medium (Fig. 1, elements 2s 
and 3s) and the second recording layer is included in a second recording medium (Fig. 1, elements 
2f and 3f), when a wavelength of a first laser beam with which recording and reproduction are 
performed widi respect to the first recording medium is indicated as XI (nm), a wavelength of a 
second laser beam with which the second recording medium is recorded and reproduced as X2 
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(nm), a light absorptance of the first recording layer in a crystal state as Ac (%), a light absorptance 
of the first recording layer in an amorphous state as Aa (%), a light transmittance of the first 
recording medium with the first recording layer being in the crystal state as Tc (%), a light 
transmittance of the first recording medium with the first recording layer being in the amorphous 
state as Ta (%), and the relationship between the wavelength XI and the wavelength X2 is expressed 
by 10:< I XI-X2 \ <120 (Col. 4, line 66-Col. 5, line 14), the light transmittance of the first recording 
layer should be as high as possible with respect to the wavelength X2 in order to obtain a 
reproduction signal of a high quality from the second recording layer (Col. 2, lines 6-8 and 12-15). 
The examiner interprets the wavelength XI of the first laser beam to be 655nm (Col, 5, line 1 1) and 
the wavelength X2 of the second laser beam to be 770nm (Col. 5, line 3), wherein a separation 
layer (Fig. 1, element 5) is provided between the first recording medium and the second recording 
medium, and the thickness of the separation layer is 50|Lim (Col. 4, line 62). Aratani does not 
disclose diat the first recording layer has a light absorption ratio Ac/Aa in a predetermined range 
with respect to the wavelength XI or diat the first recording medium satisfies conditions of Tc>:30 
and Ta>30 with respect to the wavelength X2. Aratani also does not disclose that the thickness of 
the separation layer is in the range between 1 |Lim and 50 jam. It is noted that the difference 
between the thickness of the separation layer of Aratani and the thickness of a separation layer that 
would meet the claimed thickness limitation is infinitesimally small. 

Yasuda discloses an optical recording medium (Fig. 5, element 10), which is recorded and 
reproduced by laser beams from one side (Fig. 13), comprising at least two recording layers 
formed of a phase change material (Fig. 5, elements 1 1-12) on a substrate (Fig. 5, element 2), 
wherein the recording layers include a first recording layer (Fig. 5, element 12) and a second 



Application/Control Number: 09/694,625 Page 8 

Art Unit: 2652 

recording layer (Fig. 5, element 1 1) from the side on which the laser beams are incident (Fig. 13), 
the first recording layer is included in a first recording medium (Fig. 5, element 6) and the second 
recording layer is included in a second recording medium (Fig. 5, element 4). Yasuda further 
discloses that the first recording medium satisfies conditions of TcVSO and Ta>:30 with respect to 
the wavelength of the laser beam used to record and reproduce to and from the second recording 
medium (Col. 21, lines 42 and 47). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made for the first recording medium of Aratani to satisfy the conditions of Tc>:30 
and Ta>30 with respect to the wavelength X2 of the laser beam used to record and reproduce to 
and from the second recording medium as suggested by Yasuda, the motivation being to make the 
light transmittance of the first recording layer should be as high as possible with respect to the 
wavelength X2 in order to obtain a reproduction signal of a high quality from the second recording 
layer. 

Yasuda further discloses a separation layer (Fig. 5, element 5) is provided between a first 
recording medium (Fig. 5, element 6) and a second recording medium (Fig. 5, element 4), and the 
thickness of the separation layer is in the range between l|am and 50|am (Col. 15, lines 58-59). 
More specifically, Yasuda discloses that the thickness of the separation layer is not less than 30 |am 
so that reflected light from the first recording medium is sufficiently separated from reflected light 
from the second recording medium while being thin enough that spherical aberration is not 
produced (Col. 15, lines 55-67). 

Therefore, it would have been obvious to one of ordinary skiU in the art at the time the 
invention was made to make the separation layer of Aratani slighdy smaller to account for the 
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design considerations suggested by Yasuda, the motivation being to make the separation layer thin 
enough that spherical aberration production is avoided. 

Kikitsu discloses a first recording layer has a light absorption ratio Ac/Aa in a 
predetermined range with respect to the wavelengdi of the laser beam that is used to 
record/reproduce from the first recording layer to prevent cross-erasure and reduce overwriting 
jitter (Col. 2, lines 20-29). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made for the first recording layer of Aratani in view of Yasuda to have a light 
absorption ratio Ac/Aa in a predetermined range with respect to the wavelength XI used to 
record/reproduce from the first recording layer as suggested by Kikitsu, the motivation being to 
prevent cross-erasure and reduce overwriting jitter in the first recording layer. 

In regard to claim 4, Aratani discloses that the first recording medium (Fig. 1, elements 2s 
and 3s) formed on a first substrate (Fig. 1, element Is) and the second recording medium (Fig. 1, 
elements 2f and 3f) formed on a second substrate (Fig. 1, element If) are bonded to each other 
(Fig. 1, element 5 and Col, 4, lines 10-15). 

5. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Aratani in view of 
Yasuda in further view of Kikitsu as applied to claim 1 above, and further in view of Welch et ai 
(hereafter Welch) (US 5,384,797). 

Aratani in view of Yasuda in further view of Kikitsu discloses the optical information 
recording medium of claim 1 wherein recording and reproduction are performed with a first laser 
beam and a second laser beam with different wavelengths. Aratani in view of Yasuda in further 
view of Kikitsu does not disclose that the first laser beam and a second laser beam are emitted 



Application/Control Number: 09/694,625 Page 10 

Art Unit: 2652 

from a multiwavelength light source in which a part of an optical waveguide of a second harmonic 
generation element and an optical waveguide of a semiconductor laser are optically coupled. 

Welch discloses a multiwavelength light source (Col. 2, lines 62-63) in which a part of an 
optical waveguide of a second harmonic generation element (Fig. 1, elements 15 and 23; Col, 6, 
lines 62-63; and Col. 7, line 63-Col. line 4) and an optical waveguide of a semiconductor laser (Fig. 
1, element 19) are optically coupled (Fig. 1). Welch discloses that second harmonic generation is 
an efficient way to double frequency, thereby producing laser beams with different wavelengths. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to produce the first and second laser beams for recording and reproducing in 
the optical information recording medium of Aratani in view of Yasuda in further view of Kikitsu 
with the multiwavelength light source of Welch in which a part of an optical waveguide of a second 
harmonic generation element and an optical waveguide of a semiconductor laser are optically 
coupled, the motivation being to efficiendy produce multiple wavelengths. 

6, Claim 11 is rejected under 35 U.S.C. 103(a) as being unpatentable over Aratani in view of 
Yasuda in further view of Kikitsu as applied to claim 1 above, and further in view of Moriya et al 
(hereafter Moriya) (US 5,726,969). 

Aratani discloses that the first recording medium (Fig. 1, elements 2s and 3s) includes at 
least the first recording layer (Fig. 1, element 2s) and a reffective layer (Fig. 1, element 3s) formed 
sequentially on the substrate (Fig. 1, element Is), and the reflective layer has a thickness d3 (nm) in 
a range of d3<22 (Col. 5, lines 66-67). Aratani in view of Yasuda in further view of Kikitsu does 
not explicidy disclose that the reflective layer has a thickness in the range of 2:<d3:<20. 
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Moriya discloses an optical information recording medium that includes a first recording 
medium (Fig. 1, element 102) and a second recording medium (Fig. 1, element 103) with phase 
change recording layers (Col. 2, lines 55-56) wherein the first recording medium (Fig. 1, element 
102) includes at least the first recording layer (Fig. 1, element 105) and a reflective layer (Fig. 1, 
element 106) formed sequentially on the substrate (Fig. 1, element 104), and the reflective layer 
has a thickness d3 (nm) in a range of 2:<d3:<20 (Col, 4, lines 28-29). Moriya discloses that the 
thickness is set so that the reflecting layer will reflect enough light to read the first recording layer 
while transmitting enough light to read the second recording medium (Col. 4, lines 20-28). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to make the recording layer of Aratani in view of Yasuda in further view of 
Kikitsu in the range 2^d3:<20, where d3 is the thickness of die reflecting layer in nanometers, the 
motivation being to set the thickness so that the reflecting layer will reflect enough light to read the 
first recording layer while transmitting enough light to read die second recording medium. 
7. Claims 35-37, 41, 42, 44 and 46 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Yasuda in view of Hasman and in further view of Welch. 

In regard to claim 35, Yasuda discloses an optical system comprising: a focusing optical 
system (Fig, 13, element 34); and an optical information recording medium (Fig, 5, element 10), 
with respect to which recording and reproduction are performed with laser beams from one side 
(Fig. 13), the optical information recording medium including at least two recording layers formed 
of a phase change material (Fig. 5, elements 11-12) on a substrate (Fig. 5, element 2), in which die 
recording layers include a first recording layer (Fig. 5, element 12) and a second recording layer 
(Fig. 5, element 1 1) in order from die side on which the laser beams are incident (Fig. 13), the first 
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recording layer is included in a first recording medium (Fig. 5, element 6) and the second 
recording layer is included in a second recording medium (Fig. 5, element 4), when a wavelength 
of a first laser beam with which recording and reproduction are performed with respect to the first 
recording medium is indicated a5 XI (nm), a wavelength of a second laser beam with which the 
second recording medium is recorded and reproduced as X2 (nm), a light absorptance of the first 
recording layer in a crystal state as Ac (%), a light absorptance of the first recording layer in an 
amorphous state as Aa (%), a light transmittance of the first recording medium with the first 
recording layer being in the crystal state as Tc (%), a light transmittance of the first recording 
medium with the first recording layer being in the amorphous state as Ta (%), and the first 
recording layer has a light absorption ratio Ac/Aa in a predetermined range with respect to the 
wavelength XI (Col. 22, lines 41, 46, and 57-61) and the first recording medium satisfies conditions 
of Tc>:30 and Ta>:30 with respect to the wavelength X2 (Col. 21, lines 42 and 47), and a separation 
layer (Fig. 5, element 5) is provided between the first recording medium and the second recording 
medium, and the thickness of the separation layer is in the range between l|im and 50|im (Col. 15, 
lines 58-59). The examiner notes that in the optical information recording medium of Yasuda, 
both XI and X2 are equal to 780nm. Yasuda does not disclose that the relationship between the 
wavelength XI and the wavelength X2 is expressed by 10:<| XI- X2 \ <120, Yasuda also does not 
disclose a multiwavelength light source nor that the beams from the multiwavelength light source 
are focused on the optical information recording medium by the focusing optical system. 

Hasman discloses an optical system comprising: a multiwavelength light source (Fig. 9A, 
LIGHT SOURCE); a focusing optical system (Fig. 9A, element 91); and an optical information 
recording medium (Fig. 9A, element 92), which is recorded and reproduced by laser beams from 
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one side, comprising at least two recording layers formed of a phase change material on a substrate 
(Col. 8, lines 60-64), wherein the recording layers include a first recording layer and a second 
recording layer from the side on which the laser beams are incident, die first recording layer is 
included in a first recording medium and the second recording layer is included in a second 
recording medium (Fig. 1, element 4), when a wavelength of a first laser beam widi which 
recording and reproduction are performed widi respect to the first recording medium is indicated 
as XI (nm) (Fig. 1, element X2), a wavelength of a second laser beam with which die second 
recording medium is recorded and reproduced as X2 (nm) (Fig, 1, element ^1). Hasman further 
discloses that the relationship between the wavelength XI and the wavelength X2 is expressed by 
10:<| XI- X2 1:<120 (Col. 4, lines 49-52). The examiner notes that Hasman uses laser beams with 
different wavelengths from the multiwavelength light source and focused on the optical information 
recording medium by the focusing optical system to enable parallel readout from multiple discs of 
the optical information recording medium (Col. 2, lines 19-21). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use the optical information recording medium of Yasuda with the focusing 
optical system and multiwavelength light source having first and second laser beams that have the 
relationship expressed by 10:< | XI- X2 1 :<120 as suggested by Hasman, the motivation being to 
enable parallel readout from multiple discs of the optical information recording medium and 
gready reduce access time. Hasman does not disclose that the multiwavelength light source 
includes a pluralit>^ of coherent light sources with different wavelengths and an optical waveguide 
device, the optical wave device including a substrate, a plurality of optical waveguides formed in the 
vicinity of a surface of the substrate, injection parts formed at one end of the optical waveguides, 
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and emission parts formed on the other end of the optical waveguides the plurality of optical 
waveguides satisfying phase-matching conditions different from one another, the emission parts of 
the plurality of optical waveguides being provided at substantially the same position, and 
wavelengths of beams from the coherent light sources being converted by the optical waveguide 
device. 

Welch discloses a multiwavelength light source including a plurality of coherent light 
sources with different wavelengths (Fig. 1, element 13a) and an optical waveguide device (Fig. 3, 
elements 23), the optical wave device including a substrate (Fig. 1, element 1 1), a plurality of 
optical waveguides formed in the vicinity of a surface of the substrate (Fig. 3, elements 23), 
injection parts formed at one end of the optical waveguides, and emission parts formed on the 
other end of the optical waveguides (Fig. 1), the plurality of optical waveguides satisfying phase- 
matching conditions different from one another (CoL 2, lines 34-36), the emission parts of die 
plurality of optical waveguides being provided at substantially the same position (Col. 3, lines 13- 
14), and wavelengths of beams from the coherent light sources being converted by the optical 
waveguide device (Col. 3, lines 25-29). It is noted that a laser diode is a coherent light source (see 
Citation of Relevant Prior Art below) . The plurality of optical waveguides are interpreted as 
satisfying phase-matching conditions different from one another because the plurality of optical 
waveguides each match the phase of a different wavelength. It is further noted that the design of 
the multiwavelength light source of Welch is compact. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to replace the multiwavelength light source of Hasman in the optical system of 
Yasuda in view of Hasman with the multiwavelength light source of Welch, the motivation being to 
use a multiwavelength light source that is more compact. 
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In regard to claim 36, Yasuda in view of Hasman and in further view of Welch as applied 
to claim 35 meets the further limitations of claim 36. Yasuda discloses the first recording layer has 
a light absorption ratio Ac/Aa in a predetermined range with respect to the wavelength XI (Col. 22, 
lines 41, 46, and 57-61) and the first recording medium satisfies conditions of Tc>:45 and Ta>:45 
with respect to the wavelength X2 (Col. 21, lines 42 and 47). Hasman discloses a relationship 
between the wavelength XI and the wavelength X2 is expressed by 10:< | Xl'X2 \ <50 (Col. 4, lines 
49-52). 

In regard to claim 37, Yasuda discloses that in the optical information recording medium, 
the second recording medium (Fig. 5, element 4), the first recording medium (Fig. 5, element 6), 
and die protective layer (Fig. 5, element 7) are formed on the substrate (Fig. 5, element 2) 
sequentially, the protective layer has a diickness dl (um) in a range of 30^dl:<200 (Col. 6, lines 5- 
6), and recording and reproduction are performed widi the first and second laser beams from a 
side of the protective layer (Fig. 13). 

In regard to claim 41, Yasuda discloses that in the optical information recording medium, a 
condition of die light absorption ratio Ac/Aa >:1.0 in the first recording layer is satisfied with 
respect to the wavelength X\ (nm) of die first laser beam (Col. 22, lines 41, 46). 

In regard to claim 42, Yasuda discloses that the first recording layer in the optical 
information recording medium contains Ge-Sb-Te (Col. 9, line 61-Col. 10, line 9). 

In regard to claim 44, Yasuda discloses that in the optical information recording medium, 
die first recording layer has a thickness d2 (nm) in a range of 3:<d2:<12 (Col. 14, lines 52-53). 
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In regard to claim 46, Hasman discloses that die optical information recording medium is 
recorded or reproduced simultaneously with beams with a plurality of wavelengths from die 
multiwavelength source (CoL 2, lines 19-21). 

8. Claim 40 is rejected under 35 U.S.C. 103(a) a5 being unpatentable over Yasuda in view of 
Hasman and further in view of Welch as applied to claim 35 above, and in further view of Imaino, 

Yasuda in view of Hasman and in further view of Welch discloses an optical information 
recording medium according to claim 35. Hasman mentions use of a 427nm laser beam (Col. 4, 
lines 40-46) and teaches diat any suitable assembly of light sources maybe used (Col. 4, lines 49- 
50) with the optical information recording medium capable of parallel readout, Yasuda in view of 
Hasman does not disclose that the wavelength XI (nm) of the first laser beam is in a range of 
390^?^1^520. 

Imaino suggests use of a laser beam with a wavelength XI in the range of 390:<X1:<520 and 
teaches diat recording density is increased by shortening the wavelength of a laser beam, which 
reduces the spot size of die laser beam (Col. 7, lines 46-50). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to shorten the wavelength XI of the first laser beam of Yasuda in view of 
Hasman and in furdier view of Welch to a range of 390:<X1:<520 as suggested by Imaino, the 
motivation being to reduce the spot size of the first laser beam and increase the recording density 
of the first recording medium. 

9. Claim 43 is rejected under 35 U.S.C. 103(a) as being unpatentable over Yasuda in view of 
Hasman and in further view of Welch as applied to claim 35 above, and further in view of 
Akahira. 
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Yasuda in view of Hasman and in further view of Welch discloses an opdcaJ information 
recording medium according to claim 35. Yasuda in view of Ha^man and in further view of Welch 
does not disclose that the first recording layer contains Ge-Sb-Te-Sn. 

Akahira discloses a phase change information layer made of Ge-Sb-Te-Sn and teaches that 
Ge-Sb-Te-Sn is a chalcogenide compound that will change in structural phase between an 
amorphous state and a crystalline state (Col. 8, lines 8-14). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use Ge-Sb-Te-Sn for the first recording layer of Yasuda in view of Hasman 
and in further view of Welch as suggested by Akahira, the motivation being to use a material that 
changes structural phase between an amorphous state and a crystalline state to record information. 
10. Claims 47-49 are rejected under 35 U.S.C. 103(a) as being unpatentable over Yasuda in 
view of Hasman and in further view of Welch as applied to claim 35 above, and further in view of 
Takeuchi (US 6,424,608). 

In regard to claim 47, Yasuda in view of Hasman and in further view of Welch disclose the 
optical system of claim 35, wherein the optical information recording medium is recorded and 
reproduced with laser beams from a multiwavelength light source. Yasuda in view of Hasman and 
in further view of Welch does not disclose diat the optical information recording medium is 
recorded with at least one beam with a wavelength from the multiwavelength light source and 
simultaneously information is detected from the optical information recording medium with a 
beam with another wavelength from the multiwavelength light source. 

Takeuchi discloses recording an optical information recording medium (Fig. 2, element D) 
with at least one beam with a wavelength (Fig. 3, RECORDING BEAM) and simultaneously 
detecting information from the optical information recording medium with a beam with another 
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wavelength (Fig. 3, SERVO BEAM; Col. 2, lines 26-30; and Col. 4, lines 33-36), Takeuchi teaches 
that doing so allows monitoring of a recording state while data is recorded and appropriate 
adjustment of focusing or intensity (Col. 2, lines 21-30). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to record the optical information recording medium with at least one beam 
with a wavelength from the multiwavelength light source and simultaneously detect information 
from the optical information recording medium with a beam with another wavelength from the 
multiwavelength light source in the optical system of Yasuda in view of Hasman and in further view 
of Welch as suggested by Takeuchi, the motivation being to enable monitoring of a recording state 
while data is recorded and appropriate adjustment of focusing or intensity. 

In regard to claim 48, Takeuchi discloses that based on signals detected by the beam with 
another wavelength from the multiwavelength light source, intensity of at least one beam with a 
wavelength is controlled (Col. 2, lines 26-30). It is noted that in the optical system of Yasuda in 
view of Hasman and in further view of Welch and in further view of Takeuchi, laser beams are 
emitted by the multiwavelength light source of Welch. 

In regard to claim 49, Takeuchi discloses that based on signals detected by the beam with 
another wavelength from the multiwavelength light source, a focal point on the optical information 
recording medium of die at least one beam with a wavelength is controlled (Col. 2, lines 26-30). It 
is noted that in the optical system of Yasuda in view of Hasman and in further view of Welch and 
in further view of Takeuchi, laser beams are emitted by the multiwavelength light source of Welch. 
1 1 . Claims 47, 49 and 50 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yasuda in view of Hasman and in further view of Welch as applied to claim 35 above, and further 
in view of Ojima et al (hereafter Ojima) (US 4,908,813). 
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In regard to claim 47, Yasuda in view of Hasman and in further view of Welch disclose the 
optical system of claim 35. Yasuda in view of Hasman and in further view of Welch does not 
disclose that the optical information recording medium is recorded with at least one beam with a 
wavelength from the multiwavelength light source and simultaneously information is detected from 
the optical information recording medium with a beam with another wavelength from the 
multiwavelength light source. 

Ojima discloses recording an optical information recording medium (Fig. 2, element 1) 
with at least one beam with a wavelength (Col. 4, lines 20-25 and Col. 6, hues 34-36) from die 
multiwavelength light source (Fig, % elements 6 and 8) and simultaneously detecting information 
from the optical information recording medium with a beam with another wavelength from the 
multiwavelength light source (Col. 4, lines 9-14 and Col. 6, lines 37-40), Ojima teaches that doing 
so enables automatic focusing through detection of focal point bias (Col. 3, line 60 and Col. 4, line 
12), 

Therefore, it would have been obvious to one of ordinary skill in the art at die time the 
invention was made to record the optical information recording medium with at least one beam 
with a wavelength from the multiwavelength light source and simultaneously detect information 
from the optical information recording medium with a beam with another wavelength from the 
multiwavelength light source in the optical system of Yasuda in view of Hasman and in further view 
of Welch as suggested by Ojima, the motivation being to enable automatic focusing through 
detection of focal point bias. 

In regard to claim 49, Ojima discloses that based on signals detected by the beam with 
another wavelength from the multiwavelength light source, a focal point on the optical information 
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recording medium of the at least one beam wdth a wavelength is controlled (Col. 3, line 60 and 
Col. 4, Imes 9-14). 

In regard to claim 50, Yasuda in view of Hasman and further in view of Welch and further 
in view of Ojima as applied to claim 47 does not disclose that beams with a plurality of wavelengths 
from the multiwavelength light source are mixed, with which die optical information recording 
medium is recorded. 

Ojima discloses that beams with a plurality of wavelengths (Fig. 2, elements 51-53) from the 
multiwavelength light source (Fig. 2, elements 6 and 8) are mixed (Col. 3, lines 21-23), with which 
the optical information recording medium is recorded (Col. 4, lines 20-23) and teaches that by 
doing so, the information transfer rate is enhanced (Col. 4, lines 23-25). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to record the optical information recording medium in the optical system of 
Yasuda in view of Hasman and further in view of Welch and further in view of Ojima as applied to 
cliam 47 with mixed beams with a plurality of wavelengths from the multiwavelength light source as 
further suggested by Ojima, the motivation being to enhance the information transfer rate. 
12. Claims 35, 38, 39 and 46 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Aratani in view of Yasuda and in further view of Kikitsu and in further view of Hasman and in 
further view of Welch. 

In regard to claim 35, Aratani discloses an optical system comprising: an optical 
information recording medium, with respect to which recording and reproduction are performed 
with laser beams from one side (Fig. 1), the optical information recording medium including at 
least two recording layers formed of a phase change material on a substrate (Fig. 1, element Is), in 
which the recording layers include a first recording layer (Fig. 1, element 2s) and a second 
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recording layer (Fig. 1, element 2f) in the order from the side on which the laser beams are 
incident, the first recording layer is included in a first recording medium (Fig. 1, elements 2s and 
3s) and the second recording layer is included in a second recording medium (Fig. 1, elements 2f 
and 3f), when a wavelength of a first laser beam with which recording and reproduction are 
performed with respect to the first recording medium is indicated as XI (nm), a wavelength of a 
second laser beam with which the second recording medium is recorded and reproduced as X2 
(nm), a light absorptance of the first recording layer in a crystal state as Ac (%), a light absoiptance 
of the first recording layer in an amorphous state as Aa (%), a light transmittance of the first 
recording medium with the first recording layer being in the crystal state as Tc (%), a light 
transmittance of the first recording medium with the first recording layer being in the amorphous 
state as Ta (%), and the relationship betvueen die wavelength XI and the wavelength X2 is expressed 
by 10^1 X1-X2 1:<120 (Col. 4, line 66-Col. 5, line 14), die light transmittance of the first recording 
layer should be as high as possible with respect to the wavelength X2 in order to obtain a 
reproduction signal of a high quality from die second recording layer (Col. 2, lines 6-8 and 12-15). 
The examiner interprets the wavelength Xlof the first laser beam to be 655nm (Col. 5, line 1 1) and 
the wavelength ^2 of the second laser beam to be 770nm (Col. 5, line 3), and a separation layer 
(Fig. 1, element 5) is provided between the first recording medium and the second recording 
medium, and the thickness of the separation layer is 50|xm (Col. 4, line 62). Aratani does not 
disclose that the first recording layer has a light absorption ratio Ac/Aa in a predetermined range 
with respect to the wavelength XI or that the first recording medium satisfies conditions of Tc>:30 
and Ta>:30 with respect to the wavelength X2. Aratani also does not disclose that the diickness of 
the separation layer is in the range between l|xm and 50 ^m. It is noted that the difference 
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between the thickness of the separation layer of Aratani and the thickness of a separation layer that 
would meet the claimed thickness limitation is infinitesimally small. Aratani does not disclose a 
multiwavelength light source, a focusing optical system, nor that beams from the multiwavelength 
light source are focused on the optical information recording medium by the focusing optical 
system. 

Yasuda discloses an optical information recording medium (Fig. 5, element 10), which is 
recorded and reproduced by laser beams from one side (Fig. 13), comprising at least two recording 
layers formed of a phase change material (Fig. 5, elements 1 1-12) on a substrate (Fig. 5, element 2), 
wherein the recording layers include a first recording layer (Fig. 5, element 12) and a second 
recording layer (Fig. 5, element 1 1) from the side on which the laser beams are incident (Fig. 13), 
the first recording layer is included in a first recording medium (Fig. 5, element 6) and the second 
recording layer is included in a second recording medium (Fig. 5, element 4). Yasuda further 
discloses that the first recording medium satisfies conditions of Tc>:30 and Ta>:30 widi respect to 
the wavelength of the laser beam used to record and reproduce to and from the second recording 
medium (Col. 21, lines 42 and 47). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made for the first recording medium of Aratani to satisfy the conditions of TcvSO 
and Ta>:30 with respect to the wavelength X2 of the laser beam used to record and reproduce to 
and from the second recording medium as suggested by Yasuda, the motivation being to make the 
light transmittance of the first recording layer should be as high as possible with respect to the 
wavelength V2 in order to obtain a reproduction signal of a high quality from the second recording 
layer. 
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Yasuda further discloses a separation layer (Fig. 5, element 5) is provided between a first 
recording medium (Fig. 5, element 6) and a second recording medium (Fig. 5, element 4), and die 
diickness of die separation layer is in the range between l|im and 50|xm (Col. 15, lines 58-59). 
More specifically, Yasuda discloses that the diickness of the separation layer is not less than 30 |im 
so that reflected light from the first recording medium is suflficiendy separated from reflected light 
from the second recording medium while being thin enough that spherical aberration is not 
produced (Col. 15, lines 55-67). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time die 
invention was made to make die separation layer of Aratani slighdy smaller to account for the 
design considerations suggested by Yasuda, die motivation being to make die separation layer thin 
enough that spherical aberration production is avoided. 

Kikitsu discloses a first recording layer that has a light absorption ratio Ac/Aa in a 
predetermined range with respect to the wavelengdi of the laser beam that is used to 
record/reproduce from the first recording layer to prevent cross-erasure and reduce overwriting 
jitter (Col. 2, lines 20-29). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made for the first recording layer of Aratani in view of Yasuda to have a light 
absorption ratio Ac/Aa in a predetermined range with respect to the wavelength XI used to 
record/reproduce from the first recording layer as suggested by Kikitsu, die motivation being to 
prevent cross-erasure and reduce overwriting jitter in the first recording layer. 

Hasman discloses an optical system comprising: a multiwavelength light source (Fig. 9A, 
LIGHT SOURCE); a focusing optical system (Fig. 9A, element 91); and an optical information 
recording medium (Fig. 9A, element 92), which is recorded and reproduced by laser beams from 
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one side, comprising at least two recording layers formed of a phase change material on a substrate 
(Col. 8, lines 60-64), wherein the recording layers include a first recording layer and a second 
recording layer from the side on which the laser beams are incident, the first recording layer is 
included in a first recording medium and die second recording layer is included in a second 
recording medium (Fig, 1, element 4), when a wavelength of a first laser beam with which 
recording and reproduction are performed with respect to the first recording medium is indicated 
as ^1 (nm) (Fig. 1, element X2), a wavelength of a second laser beam with which the second 
recording medium is recorded and reproduced as X2 (nm) (Fig. 1, element XI). Hasman further 
discloses that beams from the multiwavelength light source are focused on dre optical information 
recording medium by the focusing optical system (Fig. 9A). The examiner notes that Hasman uses 
laser beams with different wavelengths from the multiwavelengdi light source and focused by the 
focusing optical system to enable parallel readout from multiple discs of the optical information 
recording medium (Col. 2, lines 19-21). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use die optical information recording medium of Aratani in view of Yasuda 
and further in view of Kikitsu with the focusing optica] system and multiwavelength light source 
having first and second laser beams as suggested by Hasman, the motivation being to enable 
parallel readout from multiple discs of die optical information recording medium and gready 
reduce access time. Hasman does not disclose that the multiwavelength light source includes a 
plurality of coherent light sources with different wavelengths and an optical waveguide device, the 
optical wave device including a substrate, a plurality of optical waveguides formed in the vicinity of 
a surface of the substrate, injection parts formed at one end of the optical waveguides, and 
emission parts formed on the other end of the optical waveguides the plurality of optical 
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waveguides satisfying phase-matching conditions different from one another, the emission parts of 
the plurality of optical waveguides being provided at substantially the same position, and 
wavelengths of beams from the coherent light sources being converted by the optical waveguide 



Welch discloses a multi wavelength light source including a plurality of coherent light 
sources with different wavelengths (Fig. 1, element 13a) and an optical waveguide device (Fig. 3, 
elements 23), the optical wave device including a substrate (Fig. 1, element 1 1), a plurality of 
optical waveguides formed in the vicinity of a surface of the substrate (Fig, 3, elements 23), 
injection parts formed at one end of the optical waveguides, and emission parts formed on the 
other end of the optical waveguides (Fig. 1), the plurality of optical waveguides satisfying phase- 
matching conditions different from one anodier (Col. 2, lines 34-36), the emission parts of the 
plurality of optical waveguides being provided at substantially the same position (Col. 3, lines 13- 
14), and wavelengths of beams from the coherent light sources being converted by the optical 
waveguide device (Col. 3, lines 25-29). It is noted that a laser diode is a coherent light source (see 
Citation of Relevant Prior Art below) . The plurality of optical waveguides are interpreted as 
satisfying phase-matching conditions different from one another because the plurality of optical 
waveguides each match the phase of a diflFerent wavelength. It is further noted that the design of 
the multiwavelength light source of Welch is compact. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to replace the multiwavelength light source of Hasman in the optical system of 
Aratani in view of Yasuda and further in view of Kikitsu and further in view of Hasman with the 
multiwavelength light source of Welch, the motivation being to use a multiwavelength light source 
that is more compact. 



device. 
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In regard to claim 38, Aratani discloses diat in the optical information recording medium, 
the first recording medium (Fig. 1, elements 2s and 3s) formed on a first substrate (Fig. 1, element 
Is) and the second recording medium (Fig, 1, elements 2f and 3f) formed on a second substrate 
(Fig. 1, element If) are bonded to each odier (Fig. 1, element 5 and Col, 4, lines 10-15). 

In regard to claim 39, Aratani in view of Yasuda and in further view of Kikitsu and in 
further view of Ha5man and in furdier view of Welch discloses die optical information recording 
medium of claim 35 wherein recording and reproduction are performed widi a first and second 
laser beams emitted from die multiwavelengdi source of Welch, Welch discloses that in die 
multiwavelengdi light source (Col. 2, lines 62-63), apart of an optical waveguide of a second 
harmonic generation element (Fig. 1, elements 15 and 23; Col. 6, lines 62-63; and Col. 7, line 63- 
Col. line 4) and an optical waveguide of a semiconductor laser (Fig. 1, element 19) are optically 
coupled (Fig. 1). 

In regard to claim 46, Hasman discloses that the optical information recording medium is 
recorded or reproduced simultaneously with beams with a plurality of wavelengths from die 
multiwavelength source (Col. 2, lines 19-21). 

13. Claim 45 is rejected under 35 U.S.C. 103(a) as being unpatentable over Aratani in view of 
Yasuda and in further view of Kikitsu and in furdier view of Hasman and in furdier view of Welch 
as applied to claim 35 above, and furdier in view of Moriya. 

Aratani discloses diat the first recording medium (Fig. 1, elements 2s and 3s) in die optical 
information recording medium includes at least die first recording layer (Fig. 1, element 2s) and a 
reflective layer (Fig. 1, element 3s) formed sequentially on die substrate (Fig. 1, element Is), and 
die reflective layer has a diickness d3 (nm) in a range of d3<22 (Col. 5, lines 66-67). Aratani in 
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view of Yasuda in further view of Kikitsu and in further view of Hasman and in further view of 
Welch does not explicidy disclose that the reflective layer has a thickness in the range of 2:<d3:<20. 

Moriya discloses an optical information recording medium that includes a first recording 
medium (Fig. 1, element 102) and a second recording medium (Fig. 1, element 103) with phase 
change recording layers (Col. 2, lines 55-56) wherein die first recording medium (Fig, 1, element 
102) includes at least the first recording layer (Fig. 1, element 105) and a reflective layer (Fig. 1, 
element 106) formed sequentially on the substrate (Fig. 1, element 104), and the reflective layer 
has a thickness d3 (nm) in a range of 2:<d3:<20 (CoL 4, lines 28-29). Moriya discloses that the 
thickness is set so that the reflecting layer will reflect enough light to read the first recording layer 
while transmitting enough light to read the second recording medium (Col. 4, hnes 20-28). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to make the recording layer of Aratani in view of Yasuda and in further view of 
Kikitsu and in further view of Hasman and in further view of Welch in the range 2:^d3:<20, where 
d3 is the thickness of the reflecting layer in nanometers, the motivation being to set the thickness 
so that the reflecting layer will reflect enough light to read the first recording layer while 
transmitting enough light to read the second recording medium. 



14. Ishizuka et al (US 5,930,066) discloses that a laser diode is a coherent light source (Col. 4). 
Mito et al (US 4,318,058) and Gupta (US 5,761,226) disclose multiwavelength light sources 
including a plurality of coherent light sources with diff^erent wavelengths and an optical waveguide 
device including a substrate. 
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Response to Aiguweats 



15. Applicant's arguments, filed June 4, 2004, with respect to the rejections under 35 USC 
1 03(a) as being unpatentable over Yasuda in view of Hasman and the rejections dependent 
thereon have been considered but they are not persuasive because Yasuda discloses a separation 
layer (Fig. 5, element 5) that is provided between the first recording medium (Fig. 5, element 6) 
and the second recording medium (Fig. 5, element 4), and the thickness of the separation layer is 
in the range between l|im and 50|im (Col. 15, lines 58-59). 

16. Applicant's arguments, filed June 4, 2004, with respect to the rejections under 35 USC 
103(a) as being unpatentable over Aratani in view of Yasuda and further in view of Kikitsu and the 
rejections dependent thereon have been fully considered but they are not persuasive because 
Aratani in view of Yasuda discloses discloses a separation layer meeting the claim limitations (see 
above) . 

17. Applicant's arguments, filed June 4, 2004, widi respect to claim 35 and the claims 
dependent thereon have been fully considered but they are not persuasive because they rely on the 
allowability of rejected claim 1 . 



18. Applicant's amendment necessitated the new ground(s) of rejection presented in this Office 
action. Accordingly, THIS ACnON IS MADE FINAL. See MPEP § 706.07(a), Applicant is 
reminded of the extension of time pohcy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 



Conclusion 
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the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 

will expire on die date the advisory action is mailed, and any extension fee pursuant to 37 

CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, however, 

will die statutory period for reply expire later than SIX MONTHS from the date of this final 

action. 

Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Michael V Battaglia whose telephone number is (703) 305-4534. The 
examiner can normally be reached on 5-4/9 Plan with 1st Friday off. 

If attempts to reach die examiner by telephone are unsuccessful, the examiner's supervisor, 
Hoa T Nguyen can be reached on (703) 305-9687. The fax phone number for die organization 
where diis application or proceeding is assigned is 703-872-9306. 

Information regarding die status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from eidier Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about die PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to die Private PAIR 
system, contact die Electronic Business Center (EEC) at 866-217-9197 (toll-free). 




